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Summary During the course of acute viral hepatitis, some functional and structural changes to
the gallbladder can occur. Acute acalculous cholecystitis is an extremely rare complication of
acute viral hepatitis. Acalculous cholecystitis associated with acute viral hepatitis can present as
different conditions. Some of these are self-limiting and heal spontaneously, while a limited
number of cases progress to a gangrenous state, gallbladder perforation, and even to death. We
present here a case of acute acalculous cholecystitis associated with an acute hepatitis B virus
infection.
# 2009 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.Introduction
Acute acalculous cholecystitis (AAC) is defined as the inflam-
mation of the gallbladder wall in the absence of stones or
sludge. It affects 5—15% of all cholecystitis cases, of which
47% occur following a surgical procedure.1—3 Ischemic injury
of the gallbladder epithelium and the detergent effects of
bile on the epithelium play a major role in the pathogenesis
of acalculous cholecystitis. Immune complex deposits
located in the vessel walls of the gallbladder may lead to
necrotizing vasculitis as an extrahepatic complication of
chronic hepatitis B virus (HBV) infection.4* Corresponding author. Tel.: +90 312 212 68 68x1205;
fax: +90 312 223 73 33.
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edema and slowing of bile clearance, which may lead to
the formation of bile sludge and a thickening of the gall-
bladder wall, may be seen.5—7 Only a limited number of cases
of AAC associated with acute viral hepatitis A infection have
been reported.8—12 Acalculous cholecystitis associated with
acute viral hepatitis can present as different conditions.
Some of these are self-limiting and heal spontaneously, while
a limited number of cases progress to a gangrenous state,
gallbladder perforation, and even to death.10—12 We present
here a case of acute acalculous cholecystitis associated with
an acute HBV infection.
Case report
An otherwise healthy 49-year-old womanwas admitted to our
department with complaints of nausea, abdominal pain,Published by Elsevier Ltd. All rights reserved.
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complained of previous pain, swelling, and redness of her
wrist and ankle that had commenced two days after the onset
of the fatigue, which had been present for 20 days. Although
her articular complaints had resolved after a week, the
fatigue had continued, with the nausea, abdominal pain,
and jaundice appearing during the week prior to her admis-
sion. The abdominal pain was located in the right upper
quadrant and worsened after meals. She did not describe
chills or fever. Physical examination revealed scleral icterus,
right upper quadrant rebound tenderness, and abdominal
guarding. The liver was palpable at 3 cm. She was hospita-
lized.
Her initial serum laboratory values were as follows: aspar-
tate aminotransferase (AST) 2214 U/l, alanine aminotrans-
ferase (ALT) 2406 U/l, alkaline phosphatase (ALP) 503 U/l,
gamma-glutamyl transferase (GGT) 276 U/l, total bilirubin
15 mg/dl, direct bilirubin 11.2 mg/dl, albumin 3.4 g/dl, and
prothrombin time 15.2 s (international normalized ratio (INR)
0.98). She was hepatitis B surface antigen (HBsAg)-positive,
anti-hepatitis B core IgM (anti-HBcIgM)-positive, hepatitis B e
antigen (HBeAg)-negative, hepatitis B e antibody (HBeAb)-
positive, anti-hepatitis C virus (anti-HCV)-negative, anti-
hepatitis A virus IgM (anti-HAV IgM)-negative, and anti-hepa-
titis D virus (anti-HDV)-negative. She was HBV DNA positive
(2  102 copies/ml). A complete blood count was in the
normal range, erythrocyte sedimentation rate was 30 mm/
h, and serum C-reactive protein level was 25 mg/dl.
Abdominal ultrasound imaging at the time of admission
revealed hepatomegaly and thickening of the gallbladder
wall (4.2 mm), and we were unable to detect any intralum-
inal stone or bile sludge. The sonographic Murphy’s sign was
positive. The gallbladder wall was edematous and its thick-
ness was calculated as 10 mm during computed tomographic
(CT) imaging 48 hours later (Figure 1).
During follow-up, her abdominal pain disappeared, liver
enzymes tended to decrease from day 8, and gallbladder wall
thickness returned to a normal state on day 10. She was
discharged on day 15. Four weeks later she was free of
complaints, though her serum liver enzyme levels wereFigure 1 CT scan of the abdomen showing the thickened
gallbladder wall (arrow).slightly elevated. At the end of 6 months she was serum
HBsAg-negative, anti-HBs-positive, and HBV DNA-negative.
During follow-up no surgical intervention was performed,
only medical support given.
Discussion
Acute acalculous cholecystitis is an acute inflammation of the
gallbladder in the absence of stones.13 Those patients staying
in intensive care units, having difficulty in oral feeding, a
history of abdominal surgery in the last year, and elderly
patients constitute the high-risk group for this disease. Diag-
nostic criteria for AAC are well documented. Clinical proper-
ties are right upper quadrant pain and rebound tenderness. A
sonographic Murphy’s sign when present is a reliable indica-
tor of gallbladder inflammation. Ultrasonographic imaging of
a thickened gallbladder wall (more than 4 mm), the absence
of ascites and hypoalbuminemia, and in severe cases peri-
cholecystic fluid accumulation, are all compatible with a
diagnosis of AAC. CT data that support the diagnosis of
AAC are thickening of the gallbladder wall (more than
4 mm) in the absence of ascites and hypoalbuminemia, peri-
cholecystic fluid accumulation, subserosal edema, and intra-
mural gas accumulation.14
It has been postulated that ischemic injury of the gall-
bladder epithelium and the detergent effects of bile on the
epithelium play a major role in the pathogenesis of acalcu-
lous cholecystitis. A review of 15 AAC cases proposes that
over-activation of the factor XII-dependent coagulation path-
way triggers the injury of vessels located in the muscular and
serosal layers of the gallbladder wall.1 This injury begins as
edema of the muscular and serosal layers of the gallbladder
and if it continues, leads to ischemia and finally necrosis. The
gallbladder wall epithelium has high energy requirements in
order to maintain its high metabolic activity. Immobilization,
starvation of long duration, and sepsis, lead to splenic vaso-
constriction and cause the gallbladder epithelium to be more
vulnerable to ischemic injury.15 Hakala et al. reported that
when they compared the surgical specimens of patients
suffering from acalculous and calculous cholecystitis, they
noticed a marked decrease in vascular filling of the gallblad-
der in the acalculous cholecystitis patients.16
Intraluminal bile generates a detergent effect on the
gallbladder epithelium. The gallbladder stores and concen-
trates bile, and in response to cholecystokinin (CCK), which is
secreted after a meal, contracts and releases the concen-
trated bile into the duodenum. These physiological steps
prevent the detrimental effects of bile on the gallbladder
epithelium. Unfortunately in situations of long-lasting star-
vation, because of a lack of CCK secretion, the gallbladder
fails to release the concentrated bile into the duodenum and
this gives rise to epithelial injury.15,17
Our patient was otherwise well and did not have any
history of abdominal surgery, starvation, or intensive care
unit hospitalization; hence we cannot explain the pathogen-
esis of acalculous cholecystitis by the events mentioned
above. We believe that vasculitis, which is one of the extra-
hepatic complications of an acute HBV infection, was respon-
sible for the development of AAC in our patient.
Approximately 20% of acute hepatitis B patients develop
extrahepatic complications.18 The most common extrahepa-
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jaundice. The inhibition of viral replication causes both
biochemical and clinical resolution in acute viral hepatitis.18
This fact drives us to consider a close relationship between
the pathogenesis of extrahepatic complications and immune
complexes. High viral replication rates give rise to increases
in the accumulation of immune complexes in the walls of
small—medium diameter arteries of the dermis, renal par-
enchyma, etc.18 Takeshita et al. reported that the histo-
pathological examination of a gallbladder specimen from an
AAC case diagnosed in a chronic HBV infected patient,
revealed that the primary pathology was necrotizing vascu-
litis caused by chronic HBV infection.4 Necrotizing vasculitis
is usually related to polyarteritis nodosa (PAN), which affects
small andmedium diameter arteries in HBV-positive patients.
Despite the great success that has been achieved in reducing
the number of necrotizing vasculitis patients secondary to
HBV infection following successful vaccination programs, the
frequency of HBV-related PAN was reported as 7.3% in 1996.19
It has been reported that necrotizing vasculitis secondary to
HBV infection generally results from wild-type virus, and
perinuclear anti-neutrophil cytoplasmic antibody (p-ANCA)
is generally negative in cases of glomerulonephritis second-
ary to necrotizing vasculitis.14 In our patient p-ANCA was
negative and consistent with extrahepatic complications of
HBV infection as a result of immune complex accumulation.
Unfortunately HBeAg-negativity in our patient was an incon-
sistent finding that is seen during the course of vasculitis.
Our patient experienced bilateral erythema, edema, and
wrist and ankle pain 10 days before the onset of jaundice.
During the onset of jaundice, symptoms and findings related
with arthritis disappeared and 10 days later abdominal pain
developed. During follow-up, biochemical and clinical para-
meters of hepatitis and cholecystitis both resolved with
medical support.
In conclusion, during the course of acute viral hepatitis
some functional and structural changes to the gallbladder
can occur. However AAC is an extremely rare complication of
acute viral hepatitis. We believe that vasculitis caused by
immune complex deposition may have played a major role in
the pathogenesis of cholecystitis in our patient. The mortal-
ity from AAC associated with viral hepatitis is extremely low
in comparison to AAC of other origin; hence clinical follow-up
may be adequate in selected patients.
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